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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a fuel leak 
detection device for gaseous fuel vehicle capable of 
detecting a fuel leak even during vehicle traveling. 
SOLUTION: A fuel leak piping 3 is detected by a >«r 
sensor 1 1 for detecting a fuel pressure in the piping 3 1 — 
from a fuel tank 2 to an injector and by an ECU 19 for 
stopping a fuel injection by the injector at the time of 
driving an engine 1 for a predetermined period, while 
detecting a fuel pressure in the piping 3 during fuel 
stop detected by the sensor 1 1 . 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The fuel ****** equipment of the gaseous-fuel vehicle characterized by to have a fuel 
leakage detection means detect the fuel leakage in said fuel-supply path by detecting the fuel 
pressure in said fuel-supply path under fuel halt detected by fuel-pressure detection means detect the 
fuel pressure in the fuel-supply path from a fuel tank to a fliel injection valve, the fuel means for 
stopping which carries out a predetermined period halt of the fuel injection by said fuel injection 
valve at the time of an internal combustion engine drive, and said fuel-pressure detection means. 
[Claim 2] It is fuel ****** equipment of the gaseous-fuel vehicle according to claim 1 which has a 
fuel reduced pressure means between said fuel tanks and said fuel injection valves, and is 
characterized by said fuel pressure detection means detecting the fuel pressure after reduced 
pressure. 

[Claim 3] Said fuel leakage detection means is fuel ****** equipment of the gaseous-fuel vehicle 
according to claim 1 or 2 characterized by detecting fuel leakage when changing the fuel pressure in 
said fuel-supply path after an after [ a fuel halt ] predetermined period. 

[Claim 4] Said fuel leakage detection means is fuel ****** equipment of the gaseous-fuel vehicle 
according to claim 1 or 2 characterized by detecting fuel leakage when the fuel pressure in said fuel- 
supply path after an after [ a fuel halt ] predetermined period does not become beyond a 
predetermined value. 

[Claim 5] Said fuel leakage detection means is fuel ****** equipment of the gaseous-fiiel vehicle 
according to claim 1 or 2 characterized by detecting fuel leakage when the fuel pressure in said fuel- 
supply path after the 1 st predetermined period does not become beyond a predetermined value after a 
fuel halt and the fuel pressure in said fuel-supply path after the 2nd predetermined period does not 
become said beyond predetermined value after that. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the fuel ****** equipment of the gaseous-fuel 

vehicle which can detect the leakage of gaseous fuel. 

[0002] 

[Description of the Prior Art] A gaseous- fuel vehicle obtains driving force by burning the gaseous 
mixture which mixed gaseous fuel and air within an internal combustion engine's cylinder, and, 
generally the CNG vehicle using compressed natural gas (CNG:Compressed Natural Gas) is known. 
After a CNG vehicle stores CNG in the mounted tank in the state of compression (about two about 
200 to 250 kgf7cm) and decompresses this to number kgf/cm2, it is supplied to the interior of a 
suction port from an injector, and is making gaseous mixture generate. 

[0003] Conventionally, detection of the fuel leakage in a CNG vehicle is performed by measuring 
the fuel quantity in the fuel feeding pipe at the time of a car halt, and the fuel quantity at the time of 
car starting (refer to JP,1 1-1 07860, A). That is, the fuel pressure at the time of an engine shutdown, 
the fuel quantity of the fuel-supply system computed from the fuel temperature, and the fuel pressure 
in front of engine starting and the fuel quantity of the fuel-supply system computed from the fuel 
temperature are measured, and the existence of fuel leakage is judged. 
[0004] 

[Problem(s) to be Solved by the Invention] However, by the fuel leakage detection approach in an 
above-mentioned CNG vehicle, there was a problem that fuel leakage cannot be detected when the 
fuel pressure in a fuel-supply path is not high enough, and fuel leakage could not be detected during 
car transit. 

[0005] The technical problem of this invention is offering the fuel ****** equipment of the gaseous- 
fuel vehicle which can detect fuel leakage during car transit. 
[0006] 

[Means for Solving the Problem] The fuel ****** equipment of a gaseous-fuel vehicle according to 
claim 1 is characterized by to have a fuel leakage detection means detect the fuel leakage in said 
fuel-supply path by detecting the fuel pressure in said fuel-supply path under fuel halt detected by 
fuel-pressure detection means detect the fuel pressure in the fuel-supply path from a fuel tank to a 
fuel injection valve, the fuel means for stopping which carries out a predetermined period halt of the 
fuel injection by said fuel injection valve at the time of an internal combustion engine drive, and said 
fuel-pressure detection means. 

[0007] According to the fuel ****** equipment of this gaseous- fuel vehicle according to claim 1, 
since a predetermined period halt of the fuel injection by the fuel injection valve is carried out in the 
time of an internal combustion engine drive, i.e., the moderation under car transit, etc. by the fuel 
means for stopping, fuel leakage is detectable during car transit by detecting the fiiel pressure in the 
fuel feeding pipe at the time of a fuel halt. 

[0008] Moreover, the fuel ****** equipment of a gaseous-fuel vehicle according to claim 2 has a 
fuel reduced pressure means between said fuel tanks and said fuel injection valves of the fuel ****** 
equipment of a gaseous-fuel vehicle according to claim 1, and said fuel pressure detection means is 
characterized by detecting the fuel pressure after reduced pressure. 

[0009] According to the fuel ****** equipment of this gaseous-fuel vehicle according to claim 2, 
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since the fuel pressure in a fuel-supply path is decompressed to a fixed pressure with a fuel reduced 
pressure means, fuel leakage is detectable by detecting change of the fuel pressure in a fuel-supply 
path. 

[0010] Moreover, it is characterized by detecting fuel leakage, when, as for the fuel ****** 
equipment of a gaseous-fuel vehicle according to claim 3, said fuel leakage detection means of a 
gaseous-fuel vehicle according to claim 1 or 2 changes the fuel pressure in said fuel-supply path after 
an after [ a fuel halt ] predetermined period. 

[0011] According to the fuel ****** equipment of this gaseous-fuel vehicle according to claim 3, 
when fuel leakage has occurred, since the fuel pressure in the fuel-supply path after an after [ a fuel 
halt ] predetermined period is changed, fuel leakage can be detected by detecting fluctuation of this 
fuel pressure. 

[0012] Moreover, the fuel ****** equipment of a gaseous-fuel vehicle according to claim 4 is 
characterized by detecting fuel leakage, when the fuel pressure in said fuel-supply path after an after 
[ a fuel halt ] predetermined period does not become [ said fuel leakage detection means according to 
claim 1 or 2 ] beyond a predetermined value. 

[0013] According to the fuel ****** equipment of this gaseous-fuel vehicle according to claim 4, 
when fuel leakage has occurred, since the fuel pressure in a fuel-supply path does not become 
beyond a predetermined value after the predetermined period after a fuel halt, fuel leakage can be 
detected by detecting the fuel pressure in a fuel-supply path. 

[0014] Moreover, the fuel ****** equipment of a gaseous-fuel vehicle according to claim 5 is 
characterized by detecting fuel leakage, when the fuel pressure in said fuel-supply path after the 1st 
predetermined period does not become [ said fuel leakage detection means according to claim 1 or 
2 ] beyond a predetermined value after a fuel halt and the fuel pressure in said fuel-supply path after 
the 2nd predetermined period does not become said beyond predetermined value after that. 
[0015] According to the fuel ****** equipment of this gaseous-fuel vehicle according to claim 5, 
since fuel leakage is detected when the condition that the fuel pressure after a fuel halt and in a 
predetermined period fuel-supply path does not become beyond a predetermined value continues, 
when it has the influence of disturbance, such as a situation of the internal combustion engine in 
front of a fuel halt, and an electric noise, fuel leakage can be detected with a sufficient precision. 
[0016] 

[Embodiment of the Invention] Hereafter, with reference to a drawing, the gestalt of implementation 
of the 1st of this invention is explained. Drawing 1 is the block diagram of the fuel ****** 
equipment of the gaseous-fuel vehicle concerning the gestalt of the 1st operation. 
[0017] This fuel ****** equipment is carried in the CNG vehicle which is a gaseous-fuel vehicle. 
Although the engine 1 which is an internal combustion engine has the same configuration as the 
usual gasoline engine fundamentally, it has a configuration which is different in order that only the 
fuel system may supply CNG. It fills up with CNG in the tank 2 carried in the vehicle, and it is 
supplied to an engine 1 through the piping 3 which was missing from the engine 1 and was arranged 
from the tank 2. 

[0018] Moreover, the restoration opening 4 is also connected to the tank 2, and restoration of CNG 
to a tank 2 is performed from the restoration opening 4. The check valve 5 is attached in that 
between a tank 2 and the restoration opening 4. A check valve 5 prevents emission of CNG from the 
restoration opening 4. The latching valve 6 is built in the connection part with the piping 3 with a 
tank 2. A latching valve 6 prevents that CNG is emitted from a tank 2 at the time of breakage of 
piping 3 etc. 

[0019] On the piping 3 between a tank 2 and an engine 1, the gas filter 7 and the regulator 8 are 
arranged from the tank 2 side. A gas filter 7 removes impurities, such as dust in CNG. A regulator 8 
decompresses the pressure of CNG stored under high pressure in the tank 2, and supplies it to an 
engine 1 side, the time of actually supplying to an engine 1, although it is stored in a tank 2 in the 
condition of having been compressed into the bottom of high pressure in order that CNG may raise 
storage volume efficiency (it is the high-pressure force the early stages of restoration although a 
pressure decreases with a residue) — the ease of carrying out of control etc. to the regulator 8 — 
several — even kgf7cm2 decompresses. 

[0020] In addition, this regulator 8 serves also as the function as a latching valve, and it also has the 
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duty which intercepts supply of CNG to an engine 1 at the time of a halt of EJIN 1. Moreover, the 
duty as an oil trapper which removes the oil component contained in gaseous fuel also has the 
regulator 8. Since the oil mixed unescapable in the stroke with which compresses CNG in a gas 
station etc. and it is filled up in a tank 2 appears in the shape of Myst in CNG by decompressing 
CNG, a regulator 8 carries out uptake of this oil. 

[0021] The engine 1 side is most connected to the injector 9 of piping 3 attached for every cylinder 
of an engine 1 at the delivery 10 which distributes CNG. The pressure sensor 1 1 which detects the 
pressure of CNG is attached in delivery 10. Since energy temperature changes with those pressures, 
CNG can detect this consistency change from the detection value of a pressure sensor 11, and can 
amend fuel oil consumption. It is mixed with air and CNG supplied in the inlet pipe 12 (suction port) 
from the injector 9 generates gaseous mixture, within the cylinder of an engine 1, is lit with an 
ignition plug 13 and burns. An engine 1 generates driving force by combustion of gaseous mixture. 
[0022] The exhaust gas after gaseous mixture burned is discharged by the exhaust pipe 14, and after 
being purified by the exhaust air purification catalysts 15 and 16, it is emitted to atmospheric air. The 
engine 1 here has two exhaust air purification catalysts 15 and 16. The catalyst 15 is arranged in the 
side near the engine 1 of an exhaust pipe 14 at the time of starting. At the time of starting, with the 
exhaust air heat of an engine 1, the temperature up of the catalyst 1 5 is carried out even to activation 
temperature at an early stage, and it discovers the catalyst function at an early stage more. On the 
other hand, the undershirt floor catalyst 16 is arranged in the downstream from the catalyst 15 at the 
time of starting of an exhaust pipe 14. The undershirt floor catalyst 16 is arranged in the under floor 
of a vehicle, and purifies the exhaust gas which cannot be purified according to a catalyst 15 at the 
time of starting. 

[0023] 02 sensors 17 and 18 which are air-fuel ratio sensors are attached in the upstream of a 
catalyst 15, and the downstream of the undershirt floor catalyst 16, respectively at the time of 
starting of an exhaust pipe 14. 02 sensors 17 and 18 detect the air-fuel ratio of gaseous mixture from 
the oxygen density in exhaust gas. That is, 02 sensors 17 and 18 function as an air- fuel ratio 
detection means. Especially 02 sensor 17 by the side of an engine 1 is 02 sensor with a heater, and 
with the power supplied from a dc-battery, the temperature up of it is carried out more even to 
activity temperature at an early stage, and it discovers the detection function at an early stage more. 
[0024] The regulator 8 mentioned above, a pressure sensor 1 1, an ignition plug 13, and 02 sensors 
17 and 18 are connected to the electronic control unit (ECU) 19 which controls operation of an 
engine 1 synthetically. Closing motion of the fuel shut off valve in a regulator 8 is performed based 
on the keying signal from ECU19. The detection result of a pressure sensor 1 1 and 02 sensors 17 
and 18 is sent out to ECU19. 

[0025] Moreover, the negative pressure sensor 20 attached on the inlet pipe 12 is also connected to 
ECU19. The negative pressure sensor 20 is for detecting the pressure of inhalation of air (negative 
pressure), and detecting an inhalation air content from the detected pressure of inhalation of air. 
[0026] ECU 19 controls an engine 1 based on the value which computed and computed optimum 
values, such as fuel oil consumption, and ignition timing, a closing motion stage of an induction- 
exhaust valve, based on the output from various sensors. 

[0027] Next, with reference to drawing 2 , the fuel leakage detection processing in this fuel leakage 
detection equipment is explained. First, it judges whether injection of CNG by the injector 9 is 
stopped, or ECU19 is in the condition of a fuel cut (step S10). In being in the condition of a fuel cut 
in the time of high-speed transit etc. at the time of moderation, since the fuel cut flag is memorized 
by memory, it judges whether injection of CNG is stopped by the existence of a fuel cut flag. 
[0028] Here, when it is judged that injection of CNG is stopped, it judges whether the time amount 
(tFC) from the time of injection of CNG being stopped is over predetermined time (alpha) (step 
SI 1), and, in tFC>alpha, judges whether the pressure (P) in the piping (fuel-supply path) 3 detected 
by the pressure sensor 1 1 is larger than a predetermined pressure (PA) (step S12). <BR> [0029] In 
this step S12, when it is judged that it is not P>PA, it judges that gas leakage has occurred and 
generating of gas leakage is detected (step SI 3). That is, if injection of CNG is stopped as shown in 
drawing 3 when fuel leakage has not occurred (a fuel cut flag is yes), the pressure in piping 3 will 
turn into a predetermined pressure which decompressed the pressure of CNG stored with high 
pressure in the tank 2 after predetermined time progress with the regulator 8 from an injection halt of 
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CNG. 

[0030] However, when fuel leakage has occurred, and predetermined time has passed since an 
injection halt of CNG, since the pressure in piping 3 does not exceed a predetermined pressure (PA), 
it can detect fuel leakage. Moreover, when fiiel leakage has occurred, since the pressure in piping 3 
is changed in near [ predetermined ] a pressure (PA) when predetermined time has passed since an 
injection halt of CNG, fuel leakage can be detected. In addition, when fuel leakage is detected, while 
making a warning lamp turn on, processing of controlling supply in the engine 1 of CNG (it 
controlling at worst at a complement, although an engine 1 is driven) is performed. 
[0031] In this fuel ****** equipment, since fuel leakage is detected based on the fuel pressure in the 
piping 3 at the time of a halt of the injection of CNG performed during car transit, fuel leakage is 
detectable during car transit. 

[0032] Next, the fuel ****** equipment of the gaseous-fuel vehicle concerning the gestalt of the 2nd 
operation is explained. The fuel ****** equipment of the gaseous-fuel vehicle concerning the gestalt 
of this 2nd operation has the same configuration as the fuel ****** equipment of the gaseous-fuel 
vehicle concerning the gestalt of the 1st operation (refer to drawing 1 ), and detects fuel leakage by 
processing shown in the flow chart shown in drawing 4 . 

[0033] First, ECU19 judges whether it is in the condition of a fuel cut by whether the fuel cut flag is 
memorized by memory (step S20). 

[0034] When it is judged that it is in the condition of a fuel cut here, it judges whether the time 
amount (tFC) from the time of injection of CNG being stopped is over predetermined time (alpha) 
(step S21), and, in tFC>alpha, judges whether the pressure (P) in the piping (fuel-supply path) 3 
detected by the pressure sensor 1 1 is larger than a predetermined pressure (PA) (step S22). In this 
step S22, when it is judged as P>PA, a counter is cleared noting that fuel leakage occurs and is not 
(C= 0), and it returns to step S20. 

[0035] On the other hand, in step S22, when [ which is not P>PA ] it judges, a counter is 
incremented (step S24 (C=C +1)), and it judges whether the value of a counter is larger than the 
predetermined value beta (step S25). Namely, after predetermined time progress from the time of 
injection of CNG being stopped in C>beta Since it is the case where the time amount from which the 
pressure in piping 3 does not turn into more than a predetermined pressure is continuing beyond 
predetermined time (when multiple-times continuation is carried out in processing of S22 and it is 
judged as P>PA), in this case While judging that gas leakage has occurred, detecting gas leakage 
(step S26) and making a warning lamp turn on, it processes controlling supply in the engine 1 of 
CNG etc. 

[0036] In this fuel ****** equipment, since it judges that gas leakage has occurred and gas leakage 
is detected when the time amount to which the pressure in piping 3 does not turn into more than a 
predetermined pressure from the time of injection of CNG being stopped after predetermined time 
progress is continuing beyond predetermined time, when it has the influence of disturbance, such as 
engine conditions and an electric noise, fuel leakage can be judged [ . ] with a sufficient precision. 
[0037] In addition, although the gestalt of each above-mentioned operation set and the engine 1 
supplied the fuel to the inlet pipe 12 (suction port), you may be the engine of the injection mold in a 
cylinder which supplies a direct fiiel in the cylinder of an engine 1 . Moreover, the fiiel leakage 
detection equipment of this invention may be used for gaseous-fuel vehicles other than a CNG 
vehicle. 
[0038] 

[Effect of the Invention] According to this invention, since a predetermined period halt of the fuel 
injection by the fiiel injection valve is carried out in the time of an internal combustion engine drive, 
i.e., the moderation under car transit, etc. by the fuel means for stopping, fuel leakage is detectable 
during car transit by detecting the fuel pressure in the fuel feeding pipe at the time of a fuel halt. 
[0039] Moreover, according to this invention, since fuel leakage is detected when the condition that 
the fuel pressure after a fuel halt and in a predetermined period fuel-supply path does not become 
beyond a predetermined value continues, when it has the influence of disturbance, such as a situation 
of the internal combustion engine in front of a fuel halt, and an electric noise, fuel leakage can be 
detected with a sufficient precision. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the fuel ****** equipment of the gaseous-fuel vehicle 
concerning the gestalt of the 1st operation. 

[Drawing 2] It is the flow chart which shows the fuel ****** processing in the fuel ****** 
equipment of the gaseous- fuel vehicle concerning the gestalt of the 1st operation. 
[Drawing 3] It is the graph which shows the condition of the fuel pressure at the time of a fuel halt 
concerning the gestalt of the 1st operation. 

[Drawing 4] It is the flow chart which shows the fuel ****** processing in the fuel ****** 
equipment of the gaseous-fuel vehicle concerning the gestalt of the 2nd operation. 
[Description of Notations] 

1 [ — An injector, 1 1 / — A pressure sensor, 13 / — 17 An ignition plug, 18 / — 02 sensor, 19 / — 
ECU. ] — An engine, 2 — A tank, 3 — Piping, 9 
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DRAWINGS 




[Drawing 3] 
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CNG*fc»tt$*i/O^ 0 f^&BiXfcS^i^l 

2rtKS*S;h/C:fc3 0* ^^2 35*fe^^^l 
lr^ltTl3»S*tfcE» 3 Ltxyi/y l 

[0 0 18] Sfc, 2fctt38*P 4 fc«H*£*LT 

*5 5. 2^^CNG<&3H*tttffc«P 4^6fft>*t 

^tLTt>6o i£lt#5(i. 3E*P4^e>«>CNG^iJ[fflS: 
B&Jtr*. ^^^2^<DEff3t^SgJttl»^tt. i£l£r 

if I C * > * 2 ^ CNG j&Sft a £ ti % (7) % E5jh-T 5 o 
[0 0 19] 2^xyi/yi t^^iaf 3±|r 

KBET^jBSitTi^CNGOBE^SrWEUr^^^v 
*frjE * ritfeW * a* ^±A^^ fiflffi * X tb 



OLSS<f^5)i/^i/^ 8KJ: «9^k g f /cm 

[0 0 2 0] Z<DU*?^ f 8(2. 

■C(O«iet**3LT*3 0s Ji^^l Off Ihl** if iCttai^ 
v ? ^l-.OCNGOtt^^^f-r5^g 1 b^UTl/^o 4 

5 0 XTs^t— :/#£fT*CNG£ffiRiLT* 2rt 
tw3fig*i-5ffax^^riB»t-aA-rSaf--1 f /U35S % CNG^S 

[0 0 2 1] Ef 3oSt,xyi;yilit xy^i 
y V^SlC^ «9 fat* btt^-l' ^ixai* * 9 ^CNG 

iESH-s^y^y 1 owftBstirci^s. ^y^y 1 

OWi. CNG^ffi^SrtttH-r-SJE^-feVlM ljWttOf* 
Jt^tbTV^, CNGfi, t©IEAl:J:orxW-l 

-f y>?x^^ 9 3&*&R*»l 2 h) 

xm%t-tz> 0 u^(omm\z^ox^>^> mmmtt 
[0022] &&§*&mi&£tiit&<D$mtfxt'*^ 

f 1 4fc#WS*u HMUMAKi 5, 1 6CJ:oT* 

Ji. - oOftS^WI 1 5 , 16^ttt^5 0 ^ 
«1 40xy^yi {^jfiV^JtCfi. ^ft^ttj^l 

*©tt«E«IB*r*a"#-S. SW3Ltf l 4 o*6»«P» 

Kl 5J: OTiWKfl, r^-7P7«ill63&SfiK 

[0023] Mfi 4^MlbBMUKi 5o±Sfn{Mli:r 
y/-7PTttSl 6cDT^M^{-fi. SjRtfcir^X 
fcSOz-feyfl 7, 1 8ds-t*t-?ix*5W-»tb*tTi^ 
60 Oztyf 17, 18(1, tlW^f^S**^?) 
a-&ftoS«Stfc*ttttJ-r-5o BP^. Oziryf l 7, 1 
8tt. S«it*ffl*ai:LX»tB-*--5o ^^^^ 
1 ft^Oztyf 1 71*. t-^-f+#(7)02ir^Xfc 

[0 0 2 4] ±JEUl/¥aU-^8, EE^ir^l 
1> &'X'7"7>f\ 3^I/02ir>-iM 7, 1 813^^ 

^lo^te^^^^ij^-remT'SM^-^^ h (ec 

U) 1 9^SE«t$ttX^5 0 i/^i/- ^8rt^«S^JE 
Wr#OHIHtt, ECU19^^fltl^^tfT 
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ttiie*fi. ecui 9\cmmztix^z 0 

[0 0 2 5] Sfc, ECUI KSCff 1 2_h[H& 

0li»«*rtJE* (AJE) SrtfcfflU »ffl**tfc 

So 

[0026] ecui 9i4. #a-tr>f-^f>^>a^j^s 

1 fciBHW-rs, 

[0 0 2 7] H2Sr#BBUT. £<D«RW»fa»ffl 

j6«^43Jt«j»iwn»miBa*Rni-5. sr. ec 
nm&ffo ut^sio) 0 mm**, mm^n^ 

#JL $ tiX v ^ 5 a^j&^WBfSrfr 9 o 20 
[0028] ::t\ zw<nmfift&>t£frx^z>bn 

n (tFO &mmtirm U) *«;iT^6;M?a>fl>*u 

BfSrfri^ (^f^Sll) , tFC> a ^Clt 

3F^)^/E^ (P) t>mfe<o&ti (PA) 
5*^W»*:ff5 Ur^ys 1 2) 0 

[0 0 2 9] r^^T^ySUl^l/^ P>PAX* 

mi*xtfxmti<D¥&£.$:mm-tz u^^s m 0 30 

Hits Wi^MLt^^v^^ll gl3ic^-r 
CNG^JE^S: u=?^ l^— * 8 1^ J: 5 «EEUfc^(^JE^l 

l-ftSo 

[0 0 3 0] L^Lft^t. »»»*b*S»*U'Cl^» 

*5^-CtBa«3rt^ffi*f4, mj£<DJEt) (PA) Srjfix. 
ft^C W*«itu*:*Uir5wi:ds-eft5. 4 40 

t*mfe<D&t> (pa) f+is^t^-c^»rs^«)*R»» 

*xSr*ar«ri:*s-C#S. ft&\ *»SII^«Wi**u 
[0 0 3 1] r^«S««H»Hia8Wc*5i^rf4, *M*fT 



[0 0 3 2] SR2 0|tft03(gJB^^5*»«R^ 

[0 0 3 3] £1\ ECUl9fi, y^y[I7^- ai/U 
2 0) 0 

[0 0 3 4] CCT\ 7a-x/Ui;^hOttlC$)5t 

<5DB#Pfl (tFC) *sgfS^Pfl (a) iSx/C^**^** 
<£>Wr£rfr^ Ut7^S2 1) , tFOQ^l: 

Sg) 3!*)<D/E;rj (p) iS0f*^ffiA (PA) J:9*>*# 

yS2 2C^^ P > P A fc#J»f Lfc^tC^ Jftft 

(C=0) „ ^f^7 P S2 0HM6o 

[0 0 3 5] — ^f^S2 2{C^^X. P>PA 

T-fti^*JWrLfc^Ktt, *^^H^y»M 
(c=c+d (^77^324) . %<?>*<n\mm 

JEEAEJl-L ft t ftl^l*IH!6 s Bf*«plHa-h«*t tti/^^ 
^ (S 2 2^*QiSJC*3^TlSIS0ittjRUTP>PAi*(l 
^r^^xfc^) XhZtztb. ^/^n^ 

26) , W^^^^jSJTS^St*^ CNGcD^^v? 

[0 0 3 6] C<D*»jBttffl*««H*5V^Tf4. CNGOPg 

flE*dSBf*^flE*«±fcft6fti^H* s MS»niia±* 

[0037] ft*D\ ±ai(o«-nis<o^^ioi/>-rf4. ^ 

[0 0 3 8] 

«^»»#^J:5«^it«:Bf3e»3WffJtr5C ir^t. 



[0 0 3 9] trfe, C<D38Wl2:J:*tfdf, *8»flt±«. Bf 
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[El 2] ftlO|»K^ffi|c^^ft»Mm«^^« 

[13 3] »l^j|*iD»llBlc^S*^Jh*^*3»tS 
[B4] JB2 0||J6^»ffi{c*^^«»^*^«»» 

1 

l-xy^y, 2 - ^>^ N 3— Eff. 9 — -f^-v^^ 
1 1 -BEA't^lK 13-M7 , 7^ 1 7, 1 8 
— 1 9-ECU, 
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